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Abstract: In response to the demands of emerging engineering education and the digital and intelligent transformation of the
construction industry, the course Engineer Thinking and Problem-Solving Ability plays an important role in cultivating
students’ systematic thinking, problem modeling, scheme evaluation, and engineering communication skills. The syllabus of
this course at the University of Science and Technology Liaoning clearly states that the course should focus on the whole
process of identifying, analyzing, decomposing, and solving complex engineering problems, and should support the
achievement of graduation requirements related to complex problem identification, simplified analysis, and whole-process
scheme design for the Intelligent Construction major. However, in actual teaching practice, there are still some problems,
such as overly abstract content, insufficient connection between cases and the discipline, weak knowledge transfer, and

inadequate process-oriented assessment. In view of this, based on the characteristics of students in the Intelligent
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Construction program of the School of Civil Engineering, this paper proposes a teaching reform approach featuring
real-problem orientation, curriculum-group coordination, and the integration of case teaching with project-based learning. A
four-in-one teaching system of “thinking methods—engineering modeling—scheme comparison—expression and reflection” is
constructed. Taking the dynamic load analysis of the pedestrian overpass on the campus of the University of Science and
Technology Liaoning as a typical case, this study integrates knowledge of structural mechanics, civil engineering materials,
intelligent monitoring, and engineering decision-making into the teaching process. Practice shows that this reform helps
improve students’ abilities in identifying, decomposing, modeling, and optimizing complex engineering problems, and
promotes the concretization of abstract knowledge, the contextualization of professional knowledge, and the effective
attainment of course objectives.
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Table 1 Main Problems in the Teaching of the Course Engineer Thinking and Problem-Solving Ability
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Table 3 Teaching Process Design for the Pedestrian Overpass Dynamic Load Case
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Table 4 Optimized Design of the Course Evaluation System
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